a Background and Aims. Epiretinal membrane (ERM) refers to a semi-translucent tissue layer found on the inner surface of the retina especially in older people. Surgical treatment remains controversial, optimal timing for such treatment is difficult to determine and data on the natural evolution of this disorder are limited. In this study we evaluated the natural course of idiopathic epimacular membrane in 49 patients (53 eyes). Materials and Methods. Retrospective evaluation of a group of 49 patients (53 eyes) with idiopathic epimacular membrane confirmed by biomicroscopy, photography and optical coherence tomography (OCT). Results. Patient age ranged from 51-85 years (median 72). The average follow-up was 21.3 months (± 14). Between the initial and final best corrected visual acuity (BCVA) there was no statistically significant difference although there was a significant tendency to decrease in BCVA (Spearman P=0.05) during the follow-up. Initial BCVA correlated with initial central retinal thickness (CRT), final CRT, final volume, and age. The final BCVA significantly correlated with all parameters measured. Conclusion. BCVA during follow-up tended to decrease: difference of starting BCVA and final BCVA values depending on the time of monitoring is significant. This we attribute to a slow gradual progression of macular changes. But, initial and final BCVA measurements were not substantially different at the end. Thus, in the absence of any clear signs of ERM progression, we can safely postpone the decision whether to perform PPV.
INTRODUCTION
The epiretinal membrane (ERM) appears as a transparent avascular film localized on the inner surface of the retina and resting on the internal limiting membrane (ILM). ERM can be idiopathic, where we assume a relationship of its development with an abnormality of the vitreoretinal divide and with detachment of the posterior vitreous membrane (PVD). ERM develops also secondarily as a reaction to other diseases of the eye: vascular occlusion, uveitis, trauma, intraocular surgery, rupture of the retina, etc.
Idiopathic ERM is a relatively common pathology in the elderly population. According to the Beaver Dam Eye Study and the Blue Mountains Eye Study the overall prevalence of ERM in these populations is 7-11.8%, with a 5-year incidence of 5.3% (ref. [1] [2] [3] ). In approximately 19-31%, the affection is bilateral, and mostly asymmetric. ERM affects both sexes equally. The precondition for development of idiopathic ERM is related to PVD. In anomalous PVD, a residue of cortical vitreous humour may remain on the surface of the macula, or PVD induces dehiscence in ILM. The development of ERM is due to retinal glial cells (astrocytes and Muller cells) and RPE cells. However, myofibroblasts, fibroblasts, hyalocytes, and macrophages have also been identified on histological examination 4 .
There exist two principal types of epimacular proliferation: simple (type 2) and more complex (type 1). The ERM of type 2 outgrows the surface of the ILM and consist of a layer of glial cells producing collagen IV. The ERM of type 1 is more cellular, containing astrocytes, myofibroblasts, fibrocytes, macrophages and retinal pigment epithelial cells (RPE) together with glial cells 5 . The ERM of type 1 is more often due to the action of contractile cells, responsible for the development of traction complications.
Epiretinal proliferation is usually localized in the macula and very often it has a close relationship to the fovea. The membrane usually presents as a mild sheen or glint on the retinal surface. In the course of time, ERM becomes highly reflective and thickened. The ERM may then become more opaque, obscuring underlying retinal details. ERM also may induce a lamellar defect, called a pseudohole, which can mimic a full-thickness macular hole which is differentiated by OCT. Contracture of ERM produces distortion and wrinkling of the surface of the retina, and continuing traction may cause shallow detachment and/or cystic changes of the macula.
Traction forces on retinal vessels result in increased vascular tortuosity and straightening of the perimacular vessels. The process can lead to macular edema or cystoid macular edema.
To begin with, patients may be asymptomatic. They may then present with metamorphopsia, aniseikonia, ). In most ERM cases, the symptoms are mild and surgical treatment is not necessary (indicated). The patient whose vision deteriorates to approximately 20/50 or worse, and/or has an intolerable metamorphopsia with better visual acuity may be a candidate for macular surgery by vitrectomy procedures (PPV). The ERM on the surface of the macula can be relatively easily removed by surgery. However, no recommendation has yet been issued concerning the timing of the surgery.
After ERM removal, 50%-75% of patients show some degree of improvement in vision, but return to normal vision is rare. The resultant visual functions in some cases are evaluated by the patient as unsatisfactory. Surgical solution may be complicated by the development of cataract, development of ruptures in the periphery of the retina, rhegmatogenous retinal detachment, endophthalmitis, loss of ganglial cells, etc. Most surgeons in the indication of PPV are guided by the initial visual acuity and their own clinical experience 7 .
MATERIALS AND METHODS
A prospective evaluation of a group of 49 patients (53 eyes) was performed. The best corrected visual acuity to distance discrimination (BCVA) was measured using the ETDRS logMAR chart, central retinal thickness (CRT) and the volume of the central region were measured by means of Cirrus spectral OCT (Carl ZEISS). The finding on the eye background was evaluated biomicroscopically. The macular surface was also documented by colour photography (camera ZEISS, FF 450+). The parameters under investigation, namely the initial and final BCVA, CRT and the volume of the macula, were evaluated statistically by the nonparametric Wilcoxon test for 2 dependent se- lections. Statistical analysis was performed using SPSS 13.0 (Statistical Package for the Social Sciences, Chicago, USA). Spearman nonparametric correlation coefficient was employed to determine the mutual relationship of the quantities under investigation. The follow-up excluded patients who suffered from diabetic retinopathy or any condition after a vascular event of the retinal bed, who did not have peripheral degeneration or tear of the retina, whose posterior segment of the eye was not operated on (neither PPV nor cryosurgery), in whom there were no significant hypertonic changes in the vessels, and who had no pathological myopia. The most frequent reasons for not performing PPV was refusal by the patient because of satisfactory visual function and fear of surgery. 
RESULTS
The age of the patients under investigation ranged from 51 to 85 years (median 72). The average follow-up period was 21.3 months (± 14). The initial visual acuity (BCVA) was from 0.8 to -0.10 (LogMAR), mean 0. Table 2 ). The initial BCVA was significantly correlated with initial CRT, final CRT, final volume and also age. The final BCVA was significantly correlated with all investigated parameters. The initial CRT was 255 -819 μm (mean, 376.5 ± 96.9) and the final CRT was 175 -600 μm (mean, 372.8 ± 100.7). The input volume of the macula reached the range of 9.4 -14.5 (mean 11.5 ± 1.0) and the output volume ranged from 9.8 -15.0 (mean, 11.5 ± 1.3). Neither parameter measured by OCT showed statistically significant changes. Input and output parameters of the cohort under investigation are shown in Table 1 . Nevertheless, the difference between the final and initial BCVA had a statistically significant tendency to decrease during the follow-up (Spearman = -0.351, P=0.010, (statistical significance P≤0.05)) (Fig 7) . This development of BCVA was not accompanied by corresponding changes in CRT or macular volume.
DISCUSSION
Idiopathic ERM is a relatively common pathology in the elderly population. ERM is usually asymptomatic and is often diagnosed accidentally. Its surgical treatment is relatively simple and there exist a large number of research papers on surgical results of this diagnosis. On the other hand, there are only a few items of information on the natural course of this disease. From this aspect, the present results are unique and they cannot be practically compared with those in papers by other authors.
In the course of a relatively long follow-up period (on the average 21.3 months) in the present cohort of 53 eyes, no statistically significant anatomical or functional impairment was observed. BCVA remained constant in 29 eyes (54.7%), improvement by one or more lines was observed in 12 eyes (22.6%), and impairment by one or more lines of the ETDRS optotype was found in 12 eyes (22.6%). Only 3 eyes were worse by more than one line (5.6%). The disease thus seems to be, at least at the beginning, functionally stable.
On the other hand, the photographic examination revealed that ERM is not necessarily of stationary character. Its range and the intensity of reflections may change in time or they may change their localization. (Figs. 1-3) . Dystopia of the vessels and their centripetal and centrifugal movement may occur. In the cases of spontaneous improvement in BCVA, a decrease in reflections, or their shift outside the fovea was observed. Anatomical changes were observable also in stable BCVA. Similar results with quantification of tangential retinal movements have already been published 8 . Retinal vessel movements correlated with worsening of BCVA and increased CRT, and were more pronounced in patients with worsening of symptoms. Initial and final CRT as well as the volume of the macula showed no statistically significant differences. In spite of this, even according to OCT examination, ERM is not stationary in time. The localization of pathology and its seriousness (oedema and its localization) may also change over time. An example is shown in Figs. 4-6 , presenting OCT findings corresponding to the retinas in Photographs 1-3. The mean initial CRT was 376.5 ± 96.9 and the final CRT 372.8 ± 100.7 μm.
Both values corresponded to the mean BCVA 20/25. On the contrary, normal average macular thickness with SD-OCT (Zeiss Cirrus) is 257.6 ± 19.6 μm (ref. 9 ). BCVA in the initial stage of the disease is not damaged despite a larger thickness of the retina: patients with vision 20/20 had an average CRT of 325 μm, and in those with the vision 20/25 the average CRT was 369 μm. At the end of the follow-up period, the CRT of the patients who maintained BCVA ≥ 20/25 was 318 μm.
Although in the cohort no statistically significant change was observed in the parameters under study, there is a visible tendency towards a decrease in BCVA during follow-up. However, the tendency towards a decrease in BCVA did not correlate with CRT or the volume of the macula, and therefore we assume that a functional defect precedes the anatomical manifestations of the disease.
CONCLUSION
BCVA during follow-up tended to decrease: difference of starting BCVA and final BCVA values depending on the time of monitoring is significant. This we attribute to a slow gradual progression of macular changes. But, initial and final BCVA measurements were not substantially different at the end. Thus, in the absence of any clear signs of ERM progression, we can safely postpone the decision whether to perform PPV.
No anatomical progression in ERM within the average follow-up period of 21 months was observed. The indication for surgical treatment is elective and depends on many ocular, extraocular and also psychosocial factors. Functional changes in the tendency towards a decrease in BCVA preceded anatomical changes.
